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The Global Tropical Hazards and Benefits Outlook (GTH)

Developed at NOAAs Climate Prediction Center: in operations since 2006
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Example of GTH Outlook issued October 16™: Tropical Cyclone Sandy

@ Global Tropical Hazards/Benefits Outlook - Climate Prediction Center @

Confidence Produced: 10/16/2012
Hgh  Moderan

Forecaster: Pugh
Tropical Cyclone Formation - Y# 4 Development of a tropical cyclone that eventually reaches tropical storm/cyclone strength
Above-average rainfall || 7" Weekly total rainfall in the upper third of the histoncal range
Below-average rainfall [ | Weekly total rainfall in the lower third of the historical range.
Above-normal temperatures [ SN 7-day mean temperatures in the upper third of the historical range
Below-normal temperatures [N (S 7.day mean temperatures in the lower third of the historical range

Productis updated once per week. The product targets broad scale conditions Iintegrated over a 7-day period for US Interests only.
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Scientific basis for GTH outlooks: Kelvin, Rossby and MJO modes

1 Sep
16 Sep

1 Oct
16 Oct
31 Oct
15 Nov
30 Nov
15 Dec
30 Dec
14 Jan
29 Jan
13 Feb
28 Feb
14 Mar
29 Mar

—

0O2>»2<0

Courtesy C. Schreck

llllll ll[llllll

IIIIIIIIIIIIIIII

Illlllll

11|1||||1

0 60E 120E 180 120W  60W 0
I T —
60 -40 -20 O 20 40 60 W/mn2



Some improvement paths for the GTH:

* Obijective consolidation of models as a first guess forecast

e Consolidation based on a better understanding of the physics of
tropical subseasonal variability

* Better understanding of the physics by exploring observational
databases: DYNAMO

* Discussion with modelers on the strengths and weaknesses of the
models

* Introducing new products in collaboration with stakeholders
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DYNAMO Radiosondes: Relative humidity

(a) RH - Gan {73.2E, 078)
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On the physics of the MJO

Lagged correlations: -RMM2 index (MJO entering Indian Ocean) vs. DYNAMO OBS.

Altitude (mb)

(RH and Wind) at Gan Island

RH (color) vs. U-wind (black) vs. V-wind {magenda) over Gan

200 T~==pyzp
400 7 .............. ... .................... ,
s -
G600k Q‘p,—_o ...... il G _
l { ’\ \
0y Mmm
.
8O0 L .., mayo " Al
1000 i i
-20 -15 -10

Lead time in days

I'I

10.5

-0.5

-1

Observations are indicative of a moisture recharge process as in Benedict and Randall (2007)



Satellite Observations
during DYNAMO OLR
8°S - Eq. subseasonal OLR

SST

8°S - Eq. subseasonal SST
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From NCEP to DYNAMO to NCEP

CPO funded CPC and ESSIC to provide monitoring and forecast support to DYNAMO

Weekly CPC - GTH

Outlook product
/ (human forecaster)

GFS - High Res.

GDAS DYNAMO
GEFS - Tailored % 4
Ensemble Products o

Data Catalog

Earth Observing
Laboratory (EOL),

NCAR &

DYNAMO

CFS -
Coupled




Anomaly Correlation

Summary of MJO forecast skill for the GFS (blue), GEFS (red), CFS
(green) during DYNAMO for RMM1 (continuous) and RMM2 (dashed)
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Anomaly Correlation

DYNAMO Sub-period 2
(“Coupled”)
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There is a very important increase in forecast skill when using the coupled ocean —atmosphere
model (CFS) between the two DYNAMO periods.



Investigating the first sub-period of DYNAMO
(“Uncoupled” period: all NCEP models similar skill)
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Forecast of Anomalous OLR (GFS) for the second DYNAMO MJO event

Week 1

GFS frcst anom. OLR for week 1 from: 20111117all
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Verification

Observed /—day mean OLR anom from day 20111118
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200 hPa Relative Humidity at Gan: DYNAMO (blue) and GFS at fcst=12h (red)

RH at 200mb GFS FCST=12hr (red) vs. OBS. at Gan
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Lagged correlations: -RMM2 index (MJO over Indian Ocean) vs. OBS and FCST fields (12h)

RH {(color) vs. U-wind (black) vs. V-wind (magenda) over Gan
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GFS: RH (color) vs. U-wind (black) over Gan FCST=12h
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Investigating the second sub-period of DYNAMO
(“Coupled” period: CFS model is better)



Anomaly Correlation

RMMe-index skill comparison for
period 2 of DYNAMO
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Can we test the hypothesis that
the increase in skill of the CFS is
due to ‘coupling’ ?

Investigate the SST forcing for
GFC and CFS at fcst time=24h

~Celsius

~Celsius

SST and ASST for CFS and GFS at Revelle
at forecast time 24 hours

Daily SST at fest=24hour for CFS (blue) and GFS (red) at lon=80 lat=-0.6
05— ! ‘ ‘ ! ‘

QOct11 Nov11 Declt Jant2 Feb12 Mar12 Apri2

Daily ASST at fest=24hour for CFS-GFS at lon=80 lat=-0.6
1 T T T T T

QOct11 Nov11 Declt Jant2 Feb12 Mar12 Apri2

Subseasonal variability is less important in
GFS forcing than in CFS; can we provide a
better forcing to GFS?



Summary:

-

The collaboration
between ESSIC-NCEP-
DYNAMO funded by
NOAA/CPO...

-

~N

2 Define objective methods to combine
dynamical model forecast based on the

i.e., Kelvin, Rossby and MJO modes

physical sources of subseasonal predictability

~

J

J
Investigate the relative humidity bias
in the upper troposphere of the GFS
- )
Investigate SST forcing as a reason for
occasional divergences in forecast skill
in the GFS family of models
\_ J
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... is leading to

number of priorities

ropose future
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CONCLUSIONS

Hypothesis 1: Sometime ocean — atmosphere interactions appear to be
Important for subseasonal variability suggesting that coupled forecast
models should be more skillful overall.

Such an event occurred towards the end of DYNAMO. Indeed, this event
was better predicted by the coupled CFSv2 model than the uncoupled GFS.
However the forcing SST field of the GFS contains less subseasonal
variations than the CFS model even at forecast time 24 hours. At this time it
Is difficult to directly attribute the better CFS skill to coupled ocean —
atmosphere interactions during the second weeks of the forecast.
Experiments are being proposed to investigate this issue.

Hypothesis 2: The GFS cannot propagate eastward a coherent large scale
OLR signal during DYNAMO due to the relative humidity bias in the upper
troposphere. Experiments are being proposed to investigate this issue.

Hypothesis 3: Improvements in ocean mixed layer physics will improve the
SST forecast for week > 2. Experiments are being designed and will be
proposed.
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RMM2

DYNAMO was a lucky campaign!

Review of DYNAMO through the RMM index

October to December 2011

RMM index from October 1st to December 31st 2011
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January to March 2012

RMM index from January 1st to March 31st 2012
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DYNAMO moorings: From September 18t, 2011 to January 23", 2012
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Depth (meters)

Synopsis of DYNAMO moorings D1 and D2 (courtesy Ren-Chieh Lien)

Observed Temperature at D1 Observed Temperature at D2
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Correlation between observed and CFS forecast Temperature fields

DYNAMO subsurface data were not sent to the GTS

Mooring D1

Correlation of Analyzed vs. Observed Temperature a: D1
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Very important drop in skill at the depth of the mixed layer — may affect forecast for > week 2
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Genesis locations for storms forming in (left) MJO phases 1-2 and (right)
MJO phases 6—7 over the period from 1974 to 2007

Klotzbach, 2010



Bpical Wintertime Weather Anomalies Preceeding
Heavy West Coast Precipitation Events
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Why subseasonal is important for interannual and beyond time scales....

Forecasting ENSO with the NASA model

Nino3 Index Forecast for December 2003

° Celsius

:Jan03 Feb03 Mar03 AprO3 May03 JuR03 Jul03 JAug03 Sep03 Oct03 Nov03 Dec03

Observed intraseasonal activity
modified the forecast from La
(Vintzileos et al., 2005) Nina to neutral in just one month



Sea Surface Temperature—Precipitation
Relationship in Different Reanalyses
(Kumar et al., 2013)



12hr from 19—-July—2013 062

RHprs at 200mb fest
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RHprs 55—-5N fcst=12hr from 19—-July—2013 062




DYNAMO Radiosondes at Gan: Relative humidity

RH as observed from Gan 8 x day soundlngs
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Observations are indicative of a moisture recharge process as in Benedict and Randall (2007)



RMM2

DYNAMO was a lucky campaign!

Review of DYNAMO through the RMM index

October to December 2011

RMM index from October 1st to December 31st 2011
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RMM index from January 1st to March 31st 2012
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Forecast of Anomalous OLR (GFS) for the first DYNAMO MJO event

Week 1

GFS frcst anam. OLR for week 1 from: 20111015all
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Week 2

GFS frest anom. OLR for week 2 from: 20111015all
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Verification

Observed 7—day mean OLR anom from day 20111016
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